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Mudified from: Bugmann. G. (1996. March 26-28). Value maps for : _aedd

Planning and learning implemented in cellular automata. Proceedings of the 2™

International conference on adaptive computing in enginecring design and control
(ACEDC'96). Plymouth (pp. 307-309).
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Blakemore, S.J.. Wolpert, D.M.. & Frith. C.D. (1990) Central Cancellation of seif-
produced tickle sensation. Nature Neuroscience. 1{7). 635-640.
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Redrawn From figures 1 and 3 in: Gergely, G.. Nadasdy. Z.. @ jiaadd
Csibra. G.. & Biro, S. (1995). Taking the intentional stance at 12 months of age.
Cognition. 36(2). 165-193.
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The Evidence

Prologue

A statistical inference
Box, G.E.P., & Cox, D.R. (1964). An analysis of transformations. Journal of the
Royal Statistical Society, Scrics B, 26(2), 211-243.
The capacity of working memory
Miller, G.A. (1956). The magic number seven, plus or minus two: Some limits
on our capacity for processing information. Pochological Review, 63, 81-97.
Working memory in Welsh

Murray. A., & Jones, D.M. (2002). Arniculatory complexity at itemn boundaries
in serial recall: The case of Welsh and English digit span. Journal of Experimental
Psychology: Learning, Memary & Cagnition, 28(3), 594-598.

Waterfall illusion

Mather, G., Vesstraten, F., & Anstis, S. (1998). The motion aftercffece: A modern
perspective. Cambridge, MA: MIT Press. (Also: beep.//wiwnv difesei sussex.nc.ale/
home/George_Mather/Motion/MAE.html.)

The pain of rejection

Eisenberger, N.I, Licberman, M.D., & Williams, K.D. (2003). Docs rejection
hurr? An fPMRI study of social exclusion. Science, 302(5643), 290-292.



The value of mental practice

Yue, G., & Cole, K.J. (1992). Strength increases from the motor program:
Comparison of training with maximal voluntary and imagined muscle contrac-
tions. fournal of Newvoplpsiolagy, 675), 1114-1123.

A damaged brain

Engelien, A., Huber, W,, Silbersweig, D., Stern, E., Frith, C.13., Doring, W,
Thron, A., & Frackowiak, R.S. (2000). The neural correlates of “deaf-hearing”
in man: Conscious sensory awareness enabled by attentional modulation. Brain,
123(Pc. 3), 532-545.

Hearing changes in blood flow

Fulton, J.F. {1928). Obsenvations upon the vascolarity of the human occipital
lobe during visual acuity. Brain, 51(I't. 3}, 310-320.

Measuring blood flow
Lassen, NLA., Ingvar, D.H., & Skinhoj, E. (1978). Brain function and blood
flow. Scientific American, 239(4), 62-71.

Imagining walking along the strect

Roland, P.E., & Friberg, L. (1985). Localization of cortical areas activated by
thinking, Jowernal of Neurophysiolygy, 53(5), 1219-1243.

Imagining movement

Stephan, K.M., Fink, G.R., Passingham, R.E., Silbersweig, 1., Ceballos-Baumann.
A.Q., Frith, C.D.. & Frackowizk, R.S. (1993). Functional anatomy of the mental
represetation of upper extremity movements in healthy subjeas. Jorernal of
Neurepinsioloay, 73(1}, 373-386.

The face arca in the brain

Puce, A., Allison, T., Gore, [.C., & McCarthy, G. (1995). Face-sensirive regions
in human extrastfiate correx studied by functional MRI fournal of Neurvaplpysiology,
74(3), 1192-1199.

Kanwisher, N., McDermore, )., & Chun, MM, (1997). The fusiform face
area: A module ol extrastriare cortes specialized Gor face perception. jonrnal of
Nenrogcience, 17, 4302-4311.

The place {house) area in the brain

Epstein, R., & Kanwisher, N. (1998). A cortical representation of the local visual
enviromnent. Nature, 392(6676), 598-601.
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Imagining faces and houses

O'Craven, K.M.. & Kanwisher, N. (20003, Mental imagery of fces and places
activates corresponding stiimulus-specific brain regions. Journal of Cognitive
Newvoscience, 12063, 1013-1023.

An cftect of culture on the brain

Paulesu, E., McCrory, E., Fazio, F., Menoncello, L., Brunswick, N., Cappa, $.F,,
Cotelli, M., Cossu, G., Conte, F., Lorusso, M., Pesenti, $., Gallagher, A., Perani,
., Price, C., Frith, C.ID., & Frith, U {2000). A cultirat effect on brain fune-
tion. Natzwre Nenroscience, 3(1), 91-96.

Chaprer 1

Neurens that represent to-be-attended information

Miller, E.K, (2000). The ncural basis of she top-down contro! of visual atiention
inn the prefrontal cortex. In S. Monsell & J. Driver (Eds.), Contvol of cognitive pro-
cesses: Attention and Performance 18(pp. 511-334). Cambridge, MA: MIT Press.

Visual changes associated with migraine

Lashley, K. (1941). Patterns of cerebral integration indicated by scotomas of
migraine. Avchives of Nenvolggy and Psychintrs, 46, 331-339, (Aisél reprinted in:
Kapur, N. (Ed.). {1997). Injurcd hrains of medical minds: Views Srom within
(pp. 121-127). Oxtord: Oxford University Press.)

Vision in the brain

Zekiy S. (1993), A vision of the brain. Oxtord; Boston, MA: Blackwell Scientific
Publications.

Loss of color experience
Zekiy 8. (1990). A century of cerebral achromatopsia, Brain, L3Pt 63, 1721-
1777.
Loss of motion expericnee

Z«ki, 8. (1991). Cerebral akinetopsia (visual motion blindness): A review., Brain,
H4(. 2y, 811-824.

Neuropsychology: The cffects of brain damage on the mind

Broks, 1. (2003). Inze the silens land: Travels in seuropsvchology. New York:
Grove Dress,
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Learning a2 motor skill without any memory of doing so

Rrooks, [.N., & Baddeley, A.D. (1976). What can amnesic patiemts Jearnd
Newrapsyehologia, i4, 11)-122.

Paticnt DI

Goodale, M.A, & Milner, A1), (2004). Sight unseen. Oxford: Oxford University
Press.

Blindsight

Weiskrantz, [.. (1990). Blindsight: A case study and implications. Oxford: Clarendon
Press.

Musical hallucinations

Hammeke, T.A., McQuillen, M.P., & Cohen, B.A. (1983). Musical hallucing-
tions associated with acquired deafuness. Jowrraal of Neurolagy, Nesvosurgery
Psyehintey, 46(6), 570~5372.

Charles Bonnet syndrome

fiytche, D.HL (2003). Visual hallucinarions and the Charles Bonnet syndrome.
Current Psyehintry Reports, 713), 168-179.

Scanning visual hallucinations

Mvtche, D.H., Howard, R.].. Brammer, M.).. David, A., Woodnff, P., & Williams,
S. (1998). The anatomy of conscious vision: An fMRI study of visual hallucina-
tons. Nature Newrescience, H8), 738-742.

Visual hallucinations in cpilepsy

Panayiatololous, C.1P. (1999). Elementary visual hailucinations, blindness, and
headache in idiopathic occipital epilepsy: Dillerentiation from migraine. Journal
of Newrolygy, Newvosuvgery & Pyeliiatry, 66, 536-540.

Mize, K. (19803 Visual hallucinations following viral encephalitis: A sell
report. Nenropsychologia, 182), 193-202, (*Upon closing my eyes .. .” (pp. 31~
32) from p. 194.) (Also reprinted in: Kapur, N. (Ed.). (1997). Injured brains of
meddical minds: Views from within (pp. 129-137). Qxtord: Oxford Univenity Press.)

Auditory hallucinations and cpilcpsy

Winawer, MR, Otman, R., Hauser, A, & Pedley, 1.A. (2000). Autosomal
dominant partial epilepsy with auditory features: Defining the phenotype. Newro-
logy, 54, 2173-2176. (“Singing, music, voices . ..” (p. 32) from p. 2174.)



Hallucinations clicited by stimulating the brain

Penfield, W., & Perog, P. (1963). The brain's record of anditory and visual
experience. Brain, 86(P:. 4), 595-696. (“[A] girl began...” (p. 32) from
p. 629, Case 15; Case 21 (p. 33) from p. 634; Case 13 {p. 33) from pp. 627-
628; Case 15 (p. 33) from p. 630.)

Hatlucinogens

Huxley, A. (1959). The doors of perception & Heaven and hell. Harmondsworth:
Penguin Books. (“This is how ..." (p. 34) from p. 30; “brightly coloured . . .»
(p. 34) from p. 38; Weir Mitchell {p. 34) from pp. 81-82.)

Hoffman, A, (1983). 13D = My problem child (3. O, Trans.) Los Angeles: J.P.
Tarcher. (“*Now, liude by little.. . and “My surroundings...” (p. 35) from
Scction 1.5, “Sclf-Experiments,” available ar: beep://www. flashback.se/archive/
my_problem_child/chaprer ! hrniis.)

The similarity of visual hallucinations from different sources

fivtche, D.H., & Howard, R.J. (1999). The percepnal consequences of visual
loss: “Positive” pathologics of vision. Brai, 12XPt 7), 1247-1260.

Hedgehogs on the ceiling

Manford, M., & Andermann, F. (1999). Complex visual hallucinations. Brasn,
I21(Pe. 1), 1818-1840.

Deatness and ideas of persecution

Cooper, AF. (1976). Deafbess and psyehiatric illness. Brivish Journal of Psyeli-
atry, 129, 216-220.

Hallucinations in schizophrenia

Trosse, G. (1982). The Lite of the Reverend Mr. George Trosse, Late Minister
of the Gospel in the City of Exon, Who died January lth, 1712/13. In the
Eighty Second Year of His Age, Written by Himself and Publish’d According to
His Order. Exon: Richard White, 1714, In D). Petersen (Ed.), A mad peple’s
bistory of madness (pp. 20-38). Pinsburgh, PA: University of Pinsburgh Press.
(Original work 1714.) ¢*1 was haunted ...” (p. 37) from p. 32; *I heard 2
Voice .. " (p. 37) from pp. 29-30.)

King, L., (pseud.). {1964). Criminal complaints with probable causes {a true
account). Bound, circular letrer, ca. 1940. In B. Kaplan (Ed.). The inner world of
mental tiness. New York: Harper & Row. {Original work 1940.) (*T could sce
them nowhere . .. (p. 38) from p. 134; “Were they ghosts? . .." (p. 38) from
pp. 134-130.)
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Revising one’s conception of reality

Chadwick, P.K. (1993). The stepladder 1o the impossible: A first hand pheno-
menological account of a schizo-affective psychotic crisis. Journal of Mental Health,
2(3), 239-250. (“I had 1o make sense .. ." (fin. 23) from p- 245.)

Chapter 2

Unconscious inferences
Helmholtz, H. von. (1866). Handbuch der Physiologischen Optik. Leipzig: Voss.
Helmholez, H. von. (1971). The facts of perception. In R. Kahl (Ed.), Selected
writings of Hermann von Helmholtz (pp. 366-381). Middletown, CT: Weslevan

University Press. (Original work published 1878.) (“in order 10 avoid confusion
. (e 2) from p. 381.)

Change blindness

Rensink, R.A., O’Regan, J.K., & Clark, 1.J. (1997). To sce or not to sce: The
aced for attention to perecive changes in scenes. Psvelological Science, 8(5), 368-
373.

No¢, A, (Ed.). (2002). Is the visua) world a grand illusion? Jeurnal of Con-
sciousness Studies, special issue, A5-6).

Subliminal perception
Marcel, A.J. (1983). Conscious and unconscious perception: An approach to the
relations between phenomenal experience and perceptual processes. Cagnitive
Psvchology, 15(2), 238-300.
Kunst-Wilson, W.R., & Zajone, R.R. (1980). Affective discrimination of stimuli
that cannot be recognized. Science, 2074430), 557-558.

Responding 10 fearful faces without awareness

Whalen, P.]., Rauch, $.1.., Ercoff, N.L., Mclnerney, S.C., Lee, MR, & Jenike, MLA.
(1998). Masked presentations of emotional facial expressions modulate amygdala
activity withour explicit knowledge. josrnal of Newroscience, 18(1), 411-418.

The amygdala responds to fearful faces

Morris, 1.8, Frith, C.D,, Perrett, DL, Rowland, D., Young, AW, Calder, A ).,
& Dolan, R.J. (1996). A ditferential neural response in the human amygdala o
fearful and happy facial expressions. Nature, 383(6603), 812--815.
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Unconscious derection of changes
Beck, LML, Rees, G, Frith, C.D. & Lavie, N. (2001). Neural correlates of
change derection and change blindness. Nasure Newroscivnce, 4(6), 645-650.
Svnesthesia

Baron-Cohen, S., & Harrison, JLE. (Eds.). (1997}, Swnacsthesia: Clussical and
contemporary readings. Oxford: Blackwell. (“As a svnaesthete ... {p. 531} from
p. 26%; “Listening to him .. ." {p. 51) from p. 103; “Of my 1wo davghters .. .”
(fn. 8) from p. 47; “Occasionally . . .” {p. 32) lrom p. 45.)

Mills, C.B., Boweler, E.H., & Oliver, G.K. (1999) Digit synaesthesia: A case
study using a Stroop-type test. Cognitive Neuropsyeholagy, 16(2), 181-191,

Examples of dreams

Jones, RM. (1969). An cpigenetic analysis of dreams. In M. Kramer (Ed.).
Dyeam prychology and the new biology of dreaming (pp. 265-283). Springficld, IL:
Charles C. Thomas. (*Udreamed [ was coming into the room .. .” {p. 52) from
p. 268.)

The physiology of dreaming

Hobson, J.A. (1988}, 10 dreaming brain. New York: Basic Books,

REM slecp
Ascrinsky, E., & Keitman, N. {1953). Regularly occurnng perieds of eye motility,
and concomitant phenomena, duiing sleep. Sefence, 118(3062), 273-274.
Recapitulation in dreams

Stickgold, R., Malia, A., Maguire, 1., Roddenberry, 1., & OConnor, M, (2000}
Replaving the game: Hypnagogic images i vormals and ammnesics. Seience,
200054904, 350--353. (“I sce images. .. (fn. 12) from p. 353

Chuang Tzu’s dream as a butterfly
Borges, |.L. (1966). Odher inquisitions (R.1..C. Sitnms, "Trans.). New York: Wash-
ington Square Press, (“I dreamt T was a butzerfly .. (p. 34) from p. 119.)
Descartes worrics about drcams

Descartes, R. (1996). Meditations on First Philosophy - in which are demon-
strated the existence of God and rthe distinction hetween the human soul and
the body. First Meditation - whar can be called into doubt. In J. Cottingham
(Bd. and Trans.), Descartes: Sefeered philosophical writings (p. 13). Cambridge:

303



Cambridge University Press. (Osiginal work published 1641.) (“I sce plainly . . "
{fa. 13} from p. 13.}

The bizarre content of dreams

Schwarntz, 8., & Maquet, I'. (2002). Slecp imaging and cthe ncuro-psycholngical
asscssment of decams. Trends in Cognitive Sciences, 6(1),23-30. (“I had atalk . . ."
{p. 34) from p. 26.)

Fear in dreams

Revonsuo, A. (2003). The reinterpretation of dreams. In E.F. Pace-Schot:, M.
Solms, M. Blagrove, & S. Harnad (Eds.), Slecp and dreaming {pp. 85-109).
Cambridge: Cambridge University Press.

Census of Haliucinations

Sidgwick, H. (with Johnson, A., Myers, FW.H,, Podmore, F., & Sidgwick,
E.M.). (1894). Report on the Census of Hallucinations. Procesdings of the Socicey
Jor Pyvchical Researeh, 10, 25-422. (“On October 5th, 1863 ..." {(p. 53) from
p- 256; “"Have vou ever .. ." (p. 50) from p. 33; “Amonyg hallucinarions of insane
pewsons. " (fh. 14) from p. 1305 I felt, more than T saw . .." (p. 56) from
p. 161; “I'he hallucinations consisted of ... {p. 568) from p. 88; “Some years
ago..." tp. 57) from p. 178; “One cvening ot dusk . ..” (pp. 57~58) from
p. 95.)

Gladstane praises psychical rescarch

Gauld, A. (1968). The founders of psvehical resenrch, London: Routledge & Kegan
Paul. (*It is the most important work . ..~ (fa. 16) trom p. 140.)

A hallucination of cats

Maniord, M., & Andermann, F. (19991, Complex visual hallocinations. Brain,
127, 1818-1840. {“There seemed 1o be numerons cats . . ." (fih. 18) from p. 1823,
Case 3))

Chapter 3

The rubber arm illusion

Botvinick, Al., & Cohen, . (1998} Rubber hands “feel™ touch that eyes sec.
Nature, 30I666Y), 750.

The monkey and the rake
Trki. A, Tanaka, M., & hvamura, Y. 11996). Coding ol modified body schema dur-

ing ool use by macaque postcentral neurones. Newrorepors. Z14), 2325-2230.
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Lack of awareness of hand movements

Fourncret, I, & Jeanncrod, M. (1998). Limited conscious momtoring of motor
perfonmance in normal subjects. Newrappchologia, 36(11), 1133~1140.

Niclsen, T.1 (1963). Volition = a new experimental approach. Standinaman
Jovrnal of Pssehulogy, -1(+4), 225-230.

Brain activity before will

Libet, B., Gleason, C.A., Wright, EW., & Pearl, D.K. (1983). Time of conscious
inteation to act in relation to onset of cerebral activity {readiness-porential}: The
unconscious initiation of a freely voluatary act. Brain, 206(V1. 3), 623642,

Haggard, P., Newman, C., & Magno, E. (1999). On the perecived time of
voluntary actions, British Journal af’ Psycholoqy, 90(Pr. 23, 291-303.

Movement without awareness

Hallerr, M E., & Lightsione, A.D. {1976). Saccadic eye movemens to flashed
targers, Vidon Research, 16(1), 107-114.

Pisella, L., Grea, H., Tilikete, C., Vighetto, A., Desmurget, M., Rode, G.,
Roisson, 1., & Rosseti, Y. (2000). An “automatic pilut™ for the hand in human
posierior parictal cartex: Toward reinterpreting opric ataxia, Narure Nearoscience,
37y, 729.736.

Roclofs iliusion

Roclofs, (. {1935). Optische Localisation, Arehiv Jur Augenbeilkunde, 109, 395-

415,
Bridgeman, B.. Prery, .. & Anand, 5. {19971, Interaction of cogaitive and
sensorimotor maps of visual space. Perceprion and Pycimplnsics, 393}, 450- 369,

Brain changes in songbirds
Nowcbohm, F. (19811 A brain tor all seasons: Cyclical anatomical changes in
song control nuclei of the canany brain, Seience, 214(4527). 1368-1370.
The phantom limb in the face

Ramachandran, \" 8., Stewart, M., Rogers-Ramachandran, D.C. (1992), Pereep:
tual coreelates of massive corucal reorganization, Neweroveport, 371, 583-586.

Halligan, P AV, Marshall, L.C., Wade, D.T., Davey, 1., & Morrisen, D, (1993).
Fhumb in checks Sensory reorganization and pereeptual plasticity atter limb
amputation. Newrwrepore, 4(3), 233-236.

The woman with three arms

McGonigle, 1. Hanninen, R., Salenius, S, Har, R., Frackowiak, LS., & Frith,
C.).(2002). Whose arm iy it amvway? An IMR] case study of supernumerary
phantom limb, Brain, 1250t 63, 1265-74.
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Denving disability (anosognosia)

Ramachandran, V.S. (19963 What neurological syadromes can tell us about
human natyre; Some lessons from phantom fimbs, capgras syndrome, and
anosognosia, Cald Spring Harbor Symposia on Quantitative Biology, 61, 115134
{Dislogue extracts (p. 75) from pp. 124-125.)

The anarchic hand

Marcheud, C., & Della Salla, S. (1998). Discatangling the alica and anarchic
hand. Cagnitive Neurapsychiatry, 3, 191-208.

Is will an illusion?

Wegner, .M. (2002). The iflusion of conscions will. Cambridge, MA: Bradford
Books.

Implementing arbitrary instructions without awarencss

Varraine, E.. Bonnard, M., & Pailhous, 1. {2002). The top down and bottom up
mechanisms involved i the sudden awareness of fow level sensorimotor behavior.

-~

Cagnitive Brasn Reseaveh, 13(3), 357-361.

Hypnotic anmesia

Estabrooks, G.EL. (1957). Ehpnetism. New York: E.P. Dutton & Co. ("W st
down...” (pp. 78=79} from p. 189.)

Kapelman, M., & Morton. ). {2001}, Psychogenic aminesias - functiotal memory
loss. In &5, Davies & T, Dalgleish (Fds. ), Recorcred memaries: The miditle grosnd
{pp. 219-246). Chichester: John Wiley.

Word priming in ammnesia

Shimanura, AL, (1986). Priming etfects of amnesia: Evidence for a dissociable
memory function, Quarterly Journal of Expevisental Psechology, A, 3%4), 619-
64,

Chapter 4

American infants learn Chinese by mere exposure

Kuhl, P K., Tsao, FAL, & Lin, HAL (2003). Forcign-langnage expericnce in
infancy: Eafects of shurt-teem exposure and social interaction on phonetic learn-
g, Praccedings of she Nasionud Acadensy of Scéences USA, HUK 151, 9096-9101
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Everything vou could possibly want w know about
the laboratory rat

Krinke, G.J. (Ed.). (2000). The laboratory rar {Handbaok of Experimental
Animals). London: Academic Press.

Paviov’s experiments

Paviov, LP. (1927). Lecare 1L In Condirioned reflexes (G.V. Anrep, Trans.;
pp. 17-32). London: Oxford University Press. (This can also be found in
the very uscful web resource Classics in the History of Psychology: beepe/y
psychelassics.yorku.ca/Paviov/lecture 2 hto.)

Color as a signal of fruit ripeness

Smith, A.C., Buchanan-Smith, H.M., Surridge, A.K., Osorio, D., & Mundy, N.L,
(2003). The effect of colour vision status on the detection and selection of fruits
by tamacins (Sagusnus spp.). Jowrnal of Experimicnial Bielogy, 206(18), 3)59-
3165,

Thorndike's experiments

Thomdike, E.L. (1911). An experimental study of associative processes in animals,
In Animal incelligenee (pp. 20-154). New York: Macmillan. (This can also be
found in the very useful web resource Classics in the History of Psychology:
Inrpe/ypvehelassics yorka.ca/Thorndike/ Animal/chap2.hin.)

How superstitions are learned

Skinner, B.F. (1948} “Superstition”™ in the pigeon. Jowrnal of Experimental
Pexchology, 38123, 168-172. (This can also e found in the very uschil web
resource Classics in the History of Psychology:  brtp//pryehetassies.yorks.cal
Stinner/Pigeon/.)

Learning can be better without awarencss

Fletcher, P.C., Zanhnis, O, Frith, C.1D., Honey, RAE., Corlet, I"R., Zilles, K.,
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Jr. (46.309). Photo akg-images/Erich Lessing,

CPro6: Colour illusion from R. Beau Lotto, Lottolab.
CP7: Tue Britain, Photo akg-images/Erich Lessing,

Figures

p.1: University of Wisconsin-Madison Brain Collection 69-314, haep//
wanw,frainsusensorg. Images and specimens funded by the National
Science Foundation, as well as by the National Institutes of Health.



p-2: Functional Imaging Laboratory; thanks to Chloe Hutton.

p-3: Figure 2 in: Engelien, A, Huber, W., Sitbersweig, 1., Stern, E.,
Frith, C.D., Doring, W., Thron, A, & Frackowiak, R.S. (2000). The
neural correlates of “deaf-hearing” in man: Conscious scnsory awareness
enabled by attentional modulation. Brain, 123(Pt. 3), 532-545. Used
with permission.

p-4: Based on Figure 11.2 in: Zeki, S. (1993). A vision of the brain.
Oxford: Blackwell. Reprinted by permission of Blackwell Publishing.
Figure E1-3 in: Popper, K.R., & Eccles, J.C. (1977). The self and its
Brain. London: Routedge & Kegan Paul. Reprinted by kind permission
of Lady Helena Eccles, on behalf of her late husband Sir John Eccles.

p.6: Functional Imaging Laboratory; thanks to David Bradbury.

p-7: Redrawn from Figurcs 1 and 3 im: Stephan, K.M., Fink, G.R.,
Passingham, R.E., Silbcrsweig, D., Ceballos-Baumann, A.Q., Frith, C.D.,
Frackowiak, R.S. (1995). Functional anatomy of the mental representa-
tion of upper extremity movements in healthy subjects. Journal of Neuro-
physiolagy, 73(1), 373-386. Uscd with permission.

p.8: Redrawn from Figure 3 i O’Craven, KM., & Kanwisher, N.
(2000). Mcntal imagery of faces and places activates corresponding
stiimulus-specific brain regions. Journa! of Cagnitive Nenroscience, 12(6),
10]13-1023.

1.1: Prof. W.S. Stark, Biology, St. Louis University, Missouri.

1.2: Figure 3.3 in: Zeki, S. (1993). A vision of the brain. Oxford, Bostou:
Rlackwell Scientific Publications. Reprinted by permission of Blackwell
Publishing.

1.3: Bascd on Figure 3.7 in: Zeki, S. (1993). A vision of the brain.
Oxford, Boston: Blackwell Scientific Publications. Reprinted by permission
of Blackwell Publishing,.

1.4: Based on Lashley, K. (1941). Patterns of cerebral integration indi-
cated by scotomas of migraine. Archives of Newvolggical Psychiatry, 46,
331-339. Reprinted by permission of the American Medical Association,
copyright © 1941, all rights reserved.
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1.5: Lesion location: Plate 75 posting data: Figure 2.2 in Goodale, M.A_,
& Milner, A.D. (2004). Siahr rnseen. Oxtord: Oxtord Universuty Press.,
Reprinted by permission of Oxford University Press — Journals.

1.6: Redrawn from data given in: flveiche, D.H., Howard, R.J., Brammer,
M.]., David, A., Woodrufl, P., & Williams, S. (1998). The anatomy of
conscious vision: An fMRI study of visual haliucinatons. Natural
Neuroscience, 1(8), 738-742.

1.7: Casc 2 (p. 613} from Penficld W., & Perot, P. {1963). The brain's
reccord of auditory and visual experience. Brain, 8&Pr. 4), 595-696. Ry
permission of Oxtord University Press.

1.8: By permission of Comité Jean Cocreau.

2.2: Ron Rensink: airplane: Departiment of Psychology, University of
British Columbia.

2.3: Faces from: Ekman, P., & Friesen, W.V. (1976). Pictures of facial
affect. Palo Alto, CA: Consulting Psychologists.

2.4: Figurc 2 in: Whalen, P.J., Rauch, S.L., Ercoff, N.1.., Mclnerney, $.C,,
Lee, M.B., & Jenike, M.A. (1998). Masked presentations of emotional
facial expressions modulate amygdala activity without explicit knowledge.
Journal of Neuroscience, 18(1), 411-418. Faces from: Ekman, P, &
Friesen, W.V. (1976). Pictuies of facial affece. Palo Alto, CA: Consult-
ing Psychologists Press. Society for Newroscience with the assistance of
Stanford University’s Highwire Press.

2.5: Drawn from data given in: Beck, DM, Rees, G, Frith, C.1., &
Lavie, N. (2001). Neural corrclates of change detection and change
blindness. Nacure Neurvoscience, 46), 645-656.

2.8: From p. 58 in: Wittreich, W.]. (1959). Visual perception and per-
sonality, Scientific American, 200(4), 56-60: photograph courtesy of
William Vandivert. Used with permission of Scienrific Awmerican.

2.9: Reprinted by permission of Eric H. Chudier, Ph.D.

3.2: Redrawn after Figure 1ot Obavashi, S, Suhama, T, Kawabe,, K.,
Okauchi, T.. Macda, ., Akine, Y., Onoe, H., & Iriki, A. (2001). Funce-
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tional brain mapping of monkey tool use. Nemroimage, 14(4), 853-861.
Copyright 2001, with permission from Elsevier.

3.3: Redrawing of experiment in: Fourneret, L., & Jeannerad, M. (1998).
Limited conscious monitoring of motor performance in normal subjects.
Newrepsychologia, 36(11), 1133-1140.

3.4: Redrawing from data in: Liber, B., Gleason, C.A., Wright, EW, &
Peart, D.K. (1983). Time of conscious intention to act in relation to
onsct of cerebral activity (readiness-potential): The unconscious initiation
of a freely voluntary act. Braiu, 106(Pr. 3), 623-642.

3.5: Redrawn after: Bridgeman, B., Peery, S., & Anand, S. (1997).
Interaction of cognitive and sensorimotor maps of visual space. Pereep-
tivn aud Pgychoplysics, 5%3), 456~-469.

3.6: From Wrighr, Halligan and Kew, Wellcome Trust Sci Art Project,
1997. Used with permission.

3.7: Modificd from: McGonigle, D.J., “The body in question: Phantom
phenomena and the view from within.”

3.8: Figure 2 in: Halligan, P.W,, Marshall, J.C., Wade, D.T., Davey, |,
& Morrison, D. (1993). Thumb in check? Sensory reorganization and
pereeptual plasticity after imb amputation. Nesrorepare, 4(3), 233-236,
Reprinted by permission of Lippincort, Williams and Wilkins.

3.9: Figure 2 in: Hari, R, Hanninen, R., Makinen, T., Jousmaki, V.,
Forss, N., Seppa, M., & Salonen, O, (1998). Three hands: Fragmenta-
tion of human bodily awarcness. Newroscience Leters, 240(3), 131-134.
Copyright 1998, with permission from Elsevier.

3.10: Columbia Picrures, 1964.
+£.1: RIA Novosti/Science Photo Library.

+.2: Robert M. Yerkes Papers. Manuscripts & Archives, Yale University
Library.

4ok Figure 3 in: Schulbez, W, (2001). Reward signaling by dopamine

neurons. Neavescientist, 7(4), 293-302. Reprinted by permission of the
publisher, Sage Publicarions,
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4.5: Modificd from: Bugmann, G. (1996, March 26 28). Value maps
for planning and learning implemented in celtular automata. Procecdings
of the 2nd International conference on adaptive computing in engincer-
ing design and control (ACEDC'96), Plvmouth (pp. 307-309).

4.6: Redrawn after: Casticllo, U. (2005). The neuroscience of grasping,
Nature Reviews Nenroscienee, 6(9), 726-730.

4,7: From figures supplied by Sarah-Jayne Blakemore from dara in:
Blakemore, 8.]., Wolpert, D.M., & Frith, C.1). (1990). Central cancellation
of sclf-produced tickle sensation. Natire Newvoscience, 57), 635-640.

4.8: M.C. Escher, Hand with Reflecting Spheve, 1935, lithograph. ©
2006 The M.C. Escher Company-Holland. All rights reserved. Hep://
. meescher.com.

5.1: Figure 117, Coupe ranversale du tubercule quadrijumeau antéricur;
fapin dgé de 8 jours, Méthode de Golgi. Tn Cajal, S.R. v, (1901). The
great waraveled kaor. (From William C. Hall, Department of Neuro-
biology, Duke University Medical Center.)

5.2: From: Livingstone, M.S. (2000). Is iv warm? Is it real? Or just low
spatial frequency? Science, 29(5495), 1299,

5.4: Kazimir Severinovich Malevich, Black Synare, carly 1920s (¢.1923).
St. Petersburg, State Russian Museum photo akg-images.

5.5: Photo taken by Professor Tony O'Hagan of Sheflield University.
5.6: From: Gesner, C. (1551). Historia animalizon libvi 1-1V. Cum
iconibus. Lib. I. De guadrnpedibus niuiparis. Zurich: C. Froschauer.

Courtesy of the United States National Librarv of Medicine.

5.8: Professor Richard Gregory, Departiment of Experimental Psychol-
ogy, University ol Bristol. Reprinted by permission,

5.10: Necker cube: Necker, LA, (1832). Observations on some

remarkable optical phenomena seen in Switzerland; and on an optical
phenomenon which occurs on viewing a figure of a ervstal or geometrical
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solid. The London and Edinburgh Philosophical Magazine and Jonrnal
of Seienee, I(5), 329-337. Face/vase figure: Rubin, E. (1958). Figurc
and ground. In D. Beardsice & M. Wertheimer (Ed. and Trans.),
Readings in perception (pp. 35-101). Princcton, NJ: Van Nostrand.
(Original work published 1915.) Wite /mother-in-law figure: Boring, E.G.
(1930). A new ambiguous figure. American Journal of Psychology, 42(3),
444-445. (Originally drawn by the well-known cartoonist W.E. Hill, and
reproduced in the issue of Puck for the week ending November 6, 1915.)

6.2: Redrawn from Figures 1 and 3 in: Gergely, G., Nadasdy, Z., Csibra,
G., & Biro, S. (1995). Taking the intentional stance at 12 months of
age. Cognition, 56(2), 165-193. Copyright 1995, with permission from
Elsevier.

6.3: Redrawn from Figurc b, the Larry story, from: Lec, K., Eskritt,
M., Symons, L.A., & Muir, D. (1998). Children’s use of triadic cye gaze
information for “mind reading.” Developmental Psychology, 343), 525~
539. Reprinted by permission of the American Psychological Association
and by permission of Kang Lee, Ph.D.,

6.4: Part of Figurc 2 from: Rizzolawd, G., Fadiga, L., Gallese, V., &
Fogassi, L. (1996). Premotor cortex and the recognition of motor actions.
Cognitive Brain Research, 3(2), 131-141. Copyright 1996, with permis-
sion from Elscvicr.

6.5: Figure 1 from: Bekkering, H., Wohlschlager, A, & Gattis, M.
(2000). Imitation of gestures in children is goal-directed. Qunarterly Journal
of Experimental Psychology, section A, 53(1), 153-164, by kind permis-
sion of the Experimental Psychology Socicty. Reprinted by permission of
Professor Harold Bekkering and graph designer Christophe Lardschneider,

6.6: Figure 1 from: Gergely G., Bekkering, H., & Kiraly, I. (2002).
Rational imitation in preverbal infants. Nature, 415(6873), 7585. Reprinted
by permission of Macmillan Publishers Led: Nature, © 2006.

6.7: Figures 1 and 2 in: Kilner, J.M., Paulignan, Y., & Blakemore, S.J.
(2003). An interference eftect of obscrved biological movement on action.
Current Biolagy, 13(6), 522-525. Copyright 2003, with permission from
Elsevier.
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6.8: Reprinted with permission from Figures 2 and 3 in: Singer, T.,
Seymour, 5., O'Doherty, ., Kaube, H., Dok, R.)., & Frith, C.D.
(2004). Empathy for pain involves the affective but not SCNSOrY compo-
nents of pain. Sedenee, 303(5661). 1157-1162. ¢ opyright 2004, AAAS,

6.9: Hlustration from dara in: Haggard, P., Clark, S.. & Kalogeras, .
(2002). Voluntary action and conscious awarencss. Natuie Neuroseienee,
5{4), 382-38s.

7.2: Redrawn after: Knoblich, G., Seigerschmidt, E., Flach, R., & Prinz,
W. (2002). Authorship effects in the prediction of handwriting strokes:
Evidence for action simulation during action pereeption. Quarterly Journal
of Experimental Peychology, Section A, 55(3), 1027-1046.

7.3: Reprinted with permission from Figure I¢ from: Burnham, D.,
Kitamura, C., & Vollmer-Conna, U. {2002). What's new pussy catz On
talking to babies and animals. Science, 296(5572), 1435. Copyright 2002,
AAAS.

7.5: From Figure 1 and Figure 2a in: Morris, ].5., Ohman, A., & Dolan,
ILJ. (1998). Conscious and unconscions emotional learning in the human
amygdala, Nerure, 393(6684), 467-470. Reprinted by permission of
Macmillan Publishers Led: Narure, © 2006. Faces from: Ekman, P., &
Friesen, W.V. (1976). Pictures of facial affecr. Palo Alto, CA: Consulting
Psychologists,

7.6: Figure 1 from; Grezes, )., Frith, C.D., & Passingham, R.E. (2004a).
Inferring false beliefs from the actions of oneself and others: An £MRI
study. Neuroimage, 21(2), 744-750; plots of data by author from: ibid.
and Grézes, Frith, C.D., & Passingham, RUE. (2004b). Brain mechan-
isms for inferring deceit in the actions of others, Jeurnal of Newroscienee,

24(24), 5500-5505.

¢.1: Drawn from data in: Frith, C.D., Friston, K., Liddle, PF., &
Frackowiak, R.S.J. (1991). Willed acrion and the prefronal cortex in
man -~ a study with PEY. Proccedings of tie Roval Socicty of London, Sevies
B - Biological Svienees, 24413113, 241-240.

:2: Reprinted with permission from Supporting Online Marterial Figure
I from: King-Casas, B., Tomlin, D, Anen, €., Camerer, C.F., Quartz,
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$.R., & Montague, P.R. (2005). Gerring to know you: Reputation and
trust in a two-person cconomic exchange. Seiener, 308(5718), 78-83.
Copyright 2003, AAAS.

¢.3: Men in Binck © 1997 Columbia Pictures Industrics, Inc. All Rights
Reserved. Courtesy of Columbia Pictuves,

e.4: Drawing to illustrawe: Fehr, K., & Gichrer, S, (2002). Altruistic
punishment in humans. Nazure, 415(6868), 137-140.

Texe

Extract from Atonement by ITan McEwan. Copyright © 2001 by lan
McEwan. Published by Jonathan Cape, and Nan'Talese/Doubleday. Used
by permission of The Random House Group Limited, and Alfred A
Knopf, Canada.

Extract from “Alier Apple-Picking” from The Poctry of Robert Frost
edited by Edward Connery Lathem. Copyright 1923, 1930, 1939, 1969
by Henry Holt and Company. Copyright 1958 by Robert Frost, copy-
right 1967 by Lesley Frost Ballantine. Reprinted in the US and Canada
by permission of Henry Holr and Company, LLC and in the UK and
Commonwealth {excluding Canada) by permission of The Random House
Group Limited.

Every cffort has been made to trace copyright holders and to obtain their
permission for the use of copyright material. The publisher apologizes
for any crrors or omissions in the above list and would be grarcful if
notified of any corrections that should be incorporated in future reprints
or editions of this book.
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Nuclear physicist
Objectivity
Objective
Occipital lobe
Optic chiasm
Optic radiation
Optic tract

Optic nerve
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Oscilloscope

Pain matrix

Parahippocampal place
area

Paranoid schizophrenia
Parietal lobe

Paranoid

Pavlov, Ivan Petrovich
Parkinson’s discase

Peytol

Penfield, Wilder
Perception time
Periodic table
Peripheral vision
Phantom limb

Philosophy
Physical world
Phosphorous
Photo-receptor
Physics

Poe, Edgar Allan
Pitchblend

Pitts, Walter

Pixel
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Post-synaptic nerve cell
Poison-monoxide
Positron emission
tomography (PET)
Posterior superior
temporal sulcus
Premotor cortex

Prosopognosia

Primary visual cortex (vi)

Primate

Premotor cotex
Psychosis

Psychotis delusions
Puce, Aina

Puzzle box

Prion

Psychiatric phenomena
Psychoanalysis
Psychology

Quadrantanopia

Radio waves
Radium
Ramachandran
Reaction time
Redundancy
Response learning
Relay station
Rewarding stimulus

Reward cells
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Retina

Retinotopic

Retinotopic

Rheumatoid arthritis

Right hemisphere
Rizzolatti, Giacomo
Rods

RSL = Royal society of
London

Scanner

Schizophreni form
pscehosis
Schizophrenia
Schannon, Claude
Schopenhaur, Arthur
Schultz, wolfram
Scotoma
Self-stimulation
Sequences of base pairs
Sexist

Sensory inputs
Sensory homunculus
Short-sighted
Short-sightedness
Slice

SMA = supplementary
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middle area

Society of dilettanti
Soft science
Somatosensory cortex
Sematosensory area
Skinner, Burrhus
Scotoma

Schwartz, Sophie

Structural Brain scanner

Structural scan
Stroke

Sub-atomic structure
Subjectivity
Sub-category
Sub-atomic structure
Subjective

Suprematism

Subliminal perception
Sidgwick,Henry
Sperber, Daniel
Stockhausen, Karlheinz
Synacsthete

Synaptic cleft
Synapse

Tactile system
Technique of axial

tomography (CAT)
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Temporal difterence (TD)
Temporal lobe

Telepathy

Thalamus

The homunculus
Thorndike, Edward
Trosse, Gerge

Tic

Tim Crow's unit

Tim Crow’s psychiatry unit
Turner, Joseph Mallord
William

Tomography

Tossing response
Unconscious inferences
Unconscious conditioning
Varraine, Elodie
Ventricle

Visual masking

Visual system

Visual field

Visual cortex

Visual movement area
Visual scene

Visual system

Waterfall illusion
Welcome trust

White matter

Working memory
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Watson, John

Wegner, Daniel
Weiskrantz, Laurence
Whalen, Paul

Whistler, James McNeil
Wiesel, Tortsten

Watson, John
Wegner, Daniel
Weiskrantz, Laurence
Whalen, Paul
Whistler, James McNeil
Wiesel, Tortsten
Wilson, Deirdre
Wittgenstein, Ludwig
Wolfe, Jeremy
Wolpert, Daniel
Word association
Woolf, Virginia
Zajone, Robert

Zcki, Semir
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